Objective: Cold methanolic extract of Suaeda maritima have been considered to screen their biological properties such as analgesic, membrane stabilizing and thrombolytic activity. Although some investigations have previously been reported with this plant, the whole plant was not studied yet to date. In the present study we aimed to investigate in vivo and in vitro bioactivities of Suaeda maritima.
Introduction
Mangroves are utilized as a renewable resource (1) . They are harvested for water-resistant durable wood that are used to build houses, pilings, boats, furniture and in the production of charcoal. Mangrove bark is the extensive source of tannins and other dyes, where leaves are subjected to livestock feed, medicine, tea, and as a substitute for tobacco for smoking (2, 3) . They are growing in the tropical and subtropical intertidal regions of the world with high salt tolerance potentiality (4) . Suaeda maritima (L.), a herbaceous mangrove, has been used as leafy vegetable for making juice and curries feeding cattle, goats and sheep. This plant widely distributed on the landward margin of mangrove (4) (5) (6) . The juice of this herb has also been reported importance for treatment of
Hepatitis. By considering all of these frameworks the present mangrove species would be selected for this study.
The present study was designed to evaluate the analgesic, thrombolytic and membrane stabilizing activities of whole plants of Suaeda maritima with a goal of evaluating the bioefficiency of the plant for its possible pharmaceutical applications.
Materials and Methods

Collection and Identification
For this present investigation, the aforementioned medicinal plants was collected from Sonadia Dheep of Cox's Bazar and was identified by Bangladesh National Herbarium, Mirpur, Dhaka. Accession number of Suaeda maritima is DACB-41628.
Drying and Grinding
The every collected plant components (leaves, fruits and stem)
were separated from undesirable materials or other plants or plant components. They were preserved for one week. The plant components were ground into a rough powder with the assistance of an appropriate grinder. The powder was held on an airtight condition in a cool, dark and dry place till analysis.
Cold Extraction (Methanol Extraction)
About 400 gm of high-powered material of plant was taken in an exceedingly clean, flat bell-bottomed glass and soaked in 1600 ml of 80% methanol. The glass was sealed and waited with shaking and stirring in regular intervals for 12 days. The entire mixture then underwent a rough filtration by a chunk of unpolluted, white cotton material. Then it had been filtered through Whatman paper (Bibby RE200, Sterilin Ltd., UK).
Collection of Blood Samples
Three ml of blood was collected from each healthy Bangladeshi male human volunteer (n=5) under standard condition. The collected blood was kept into a test tube containing ethylenediamine tetraacetic acid (EDTA) to prevent clotting and stored until analysis.
In Vivo Analgesic Activity Test
The analgesic activity for methanolic extract of Suaeda maritima was inferred in mice with the modification by Each value represents the mean ± SEM (n=5). ME 250, ME 500 = Methanolic extract of Suaeda maritime at 250 and 500 mg/kg body weight respectively, Probability values calculated as compared to control using one way-ANOVA followed by Dunnet's t-test; *indicates the result is significant at p<0.05, **indicates the result is more significant at p<0.01.
reflexive writhing test was conducted in mice. During this study 20 mice were randomly divided into four groups where each group contained 5 mice. Control group, acetic acid group for tissue writhing, and two study groups with different Suaeda maritima doses after writhing by acetic acid ( Table 1) .
Inhibition of moving was evaluated by Associate in Nursing index of physiological state and was calculated by considering the subsequent formula (12):
Where, Wc is the average number of writhing reflex in the control group and Wt is the average number of writhing reflex in the treatment group.
Membrane Stabilizing Activity Test
Erythrocyte Suspension
The blood was rinsed by using isotonic solution (0.9% saline) for 3 times. The quantity of saline was measured and reconstituted as a 4/100 (v/v) suspension with isotonic solution (pH 7.4) that contained in 1 L of distilled water:
NaH 2 PO 4 , 2H 2 O, 0.26 g; Na 2 HPO 4 , 1.15 g; NaCl, 9 g (10 ml orthophosphate buffer). Thus, the finally collected suspension was the stock RBC (RBC) suspension.
Hypotonic Solution-Induced Hemolysis
The membrane stabilizing activity of the extracts was evaluated by using hypotonic solution iatrogenic human red blood cell % of clot lysis = (wt of released clot /clot wt) × 100
Statistical Analysis
All the above assays were conducted in triplicate and repeated three times for consistency of results and statistical purpose.
The data were expressed as mean ± SD and analyzed by one way analysis of variance (ANOVA) followed by Dunnett 't' test using SPSS software of 10 version. p<0.05 was considered as statistically significant. mg/kg body weight of Suaeda maritima also provided a significant inhibition with a rate of 63.69%.
Results
Investigation of Acetic Acid Induced Writhing Test
Investigation of Membrane Stabilizing Potentials
The various extracts of Suaeda maritima as 2 mg/ml, 4 mg/ml, 6 mg/ml, 8 mg/ml and 10 mg/ml were tested to show the activity against lysis of human corpuscle membrane evoked by hypotonic solution, and compared to acetyl salicylic acid (0.10 mg/mL). Values were shown in Table 2 . Acetyl salicylic acid (0.10 mg/mL) provided 71.35% of inhibition of hematolysis evoked by hypotonic solution. In study groups, crude methyl alcohol extract (ME) at 10 mg/ml dose showed highest rate of inhibition with 61.01% rate. Table 3 showed the results of the clot lysis of the plant extracts with positive management (Streptokinase) and negative management (distilled water). Enzyme (100 µl) as positive management provided 62.18% clot lysis and water (as negative control) was only provided 1.19% clot lysis. In study groups, crude methyl alcohol extract (ME) at 10 mg/ml dose showed highest rate of clot lysis with 49.13% of rate.
Investigation of Thrombolytic Activity
Discussion
The response of the plant extract at acetic acid induced writhing test is used to screen both peripheral and centrally acting analgesic activity. Tissue injury leads to the subsequent elaboration of interleukin-1 and tumor necrosis factor-TNF-α, which is responsible to initiate the synthesis and release of autacoid prostaglandin E2 and F2α by the endothelium and pericytes of brain capillaries that excite pain nerve endings (18, 19) . In the present study, the methanol extracts of Suaeda Here, ME stands for methanolic extract of Suaeda maritima and ASA stands for standard acety salicylic acid. Percent inhibition of hemolysis was calculated relative to acetyl salicylic acid and results represented in means ± standard deviation (n= 5). 
Conclusion
In light of the results of the present study, it can be concluded that this plant extract possesses analgesic membrane stabilizing and thrombolytic properties which led us to the inference that the plant extract may contain bioactive compounds which may aid ongoing analgesic and anti-inflammatory drug discovery from floristic resources. Hence, further studies are suggested to be undertaken to pinpoint the exact compound(s) and to better understand the mechanism of such actions scientifically. This will emphasize the isolation and characterization of active principles responsible for these activities of Suaeda maritima. So, further studies are necessary to isolate and reveal the active compound contained in the crude extracts of Suaeda maritima responsible for these activity and to establish the mechanism of action.
